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SIGN 116 REVIEW AND SET GLYCAEMIC TARGET: HbAlc < 7% (53 mmol/mol) OR INDIVIDUALISED AS AGREED

1st LINE OPTIONS in addition to lifestyle measures; START ONE OF

Usual approach
Sulphonylurea* (SU)

Metformin (MF) *If intolerant of metformin

: . Alternative approach
*If weight loss/osmotic symptoms . ; .
Special considerations

Review and if _ -

not reaching * Continue medication if EITHER

target move to individualised target achieved OR
ond line HbA1c falls > 0.5% in 3-6 months

2nd LINE OPTIONS in addition to lifestyle measures, adherence to medication and dose optimisation; ADD ONE OF

Thiazolidinedione* DPP-IV inhibitor*
*If hypos a concern (eg driving, occupational *If hypos a concern (eg driving, occupational
*
SLEremirEar () hazards, at risk of falls) and hazards, at risk of falls)
*If no congestive heart failure «If weight gain a concern

Review and if
not reaching
target move to
31 line

3rd LINE OPTIONS in addition to lifestyle measures, adherence to medication and dose optimisation; ADD OR SUBSTITUTE WITH ONE OF

ORAL (continue MF/SU if tolerated) INJECTABLE (if willing to self inject; continue MF/SU if tolerated)

Insulin* (inject before bed) N
oIf osmotic symptoms/rising HbAlc; NPH GLP-Lagonists
Thiazolidinedione* DPP-IV inhibitor* ’

L oIf BMI >30 kg/m?
. . . insulin initially : .
If no congestive heart  If weight gain a «If a desire to lose weight
. *If hypos a concern, use basal analogue
failure concern . : ) *Usually < 10 years from
insulin as an alternative

*Add prandial insulin with time if required SRS
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Essentials of
SGLT2 Inhibitors
in Diabetes




Seven major classes of antidiabetes
drugs

Older Newer

Metformin *DPP-4 inhibitors

SUs / glitinides ="gliptins”
«Glitazones *GLP-1 receptor agonists
eInsulin ="tides”

eSGLT-2 Iinhibitors
=*flozins”



The NEW ENGLAND JOURNAL of MEDICINE
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Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes
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Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes

Steven P. Marso, M.D., Gilbert H. Daniels, M.D., Kirstine Brown-Frandsen, M.D., Peter Kristensen, M.D., E.M.B.A.,
Johannes F.E. Mann, M.D., Michael A. Nauck, M.D., Steven E. Nissen, M.D., Stuart Pocock, Ph.D.,
Neil R. Poulter, F.Med.Sci., Lasse S. Ravn, M.D., Ph.D., William M. Steinberg, M.D., Mette Stockner, M.D.,
Bernard Zinman, M.D., Richard M. Bergenstal, M.D., and John B. Buse, M.D., Ph.D.,
for the LEADER Steering Committee on behalf of the LEADER Trial Investigators*




What do we need guidance on?

* In which patients should we avoid the older
drugs?

* In which patients should we positively use the
new drugs?

* Are there differences in efficacy or safety
among the new drug classes?

* Are there differences in efficacy or safety within
the new drug classes?



Management of Hyperglycemia in
Type 2 Diabetes, 2015:
A Patient-Centered Approach

Update to a Position Statement of the American Diabetes Association
(ADA) and the European Association for the Study of Diabetes (EASD)

e:'ggg%n Diabetes Care 2015;38:140-149 E A SD
. ASSOCiaﬁon Diabetologia 2015;10.1077/s00125-014-3460-0



Healthy eating, weight control, increased physical activity & diabetes education

Mono- .
therapy Metformin

Efficacy” high

Hypo risk low risk

Weight neutral/loss

Side effects Gl / lactic acidosis

Costs low

If HbA1c target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote
any specific preference -choice dependent on a variety of patient- & disease-specific factors):

Metformin Metformin Metformin Metformin Metformin Metformin
+ + -+ ) + + +
Dual Sulfonylurea Thiazolidine- DPP-4 SGLT2 GLP-1 receptor|| | Insulin (basal)
therapy* dione inhibitor inhibitor agonist
Efficacy” high Lhigh | intermediate 1 intermediate 1 highest
Hypo risk moderate risk ... ] lowrisk Llowrisk ] I highrisk
Weight gain . ! -neutral loss 1 gain
Side effects hypoglycemia ... _GU, dehydration i § . hypoglycemia.....
Costs low { variable______________

If HbA1c target not achieved after ~3 months of dual therapy, proceed to 3-drug combination (order not meant to denote
any specific preference - choice dependent on a variety of patient- & disease-specific factors):

Metformin Metformin Metformin Metformin Metformin Metformin
+ + + + + +
Triple Sulfonylurea Thiazolidine- DPP-4 SGLT-2 GLP-1 recepto Insulin (basal)
dione Inhibitor Inhibitor agonist
therapy + + +

SU TZD

ErN
.

A
SuU l
or| oPp-a-i il | o

:
.
.
or A
or

+
SU |
or | nsutin’ |

| orea |

or |GLP-1-RA

If HbA1c target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables, (2) on GLP-1 RA, add
basal insulin, or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGL T2-i:

v Metformin

+
Combination )
Basal Insulin + [Eyauod or [_ctp-1ra_|

injectable
Diabetes Care 2015;38:140-149; Diabetologia 2015;10.1077/500125-014-3460-0

or

therapy*
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GLYCEMIC C O [ GO RITH M

LIFESTYLE THERAPY

(Including Medically Assisted Weight Loss)

CIGE B

Entry A1C > 9.

SYMPTOMS

MONOTHERAPY*

*
~ Metformin -> DUAL THERAPY ‘ NO YES
.~ GLP-1RA r el =3 TRIPLE THERAPY* .
) ~/ SGLT-2i = DUAL INSULIN
~ SGLT-2i i e |_ v* GLP-1RA Therapy +
~ DPP-4i v’ DPP-4i SGLT-2i OR Other
F T — B
. MEN MET = — Agents
! A— or other , — or other B —— TRIPLE
 AGi 1st-line | Basal Insulin Tst-line , Basal insulin —® Therapy
e —— agent agent + = —
\ SU/GLN ¥ Clesevelam 2nd-line  ,/ DPP-4i
. I v Bromocriptine QR agent . Colesevelam v
l v AGi I .~/ Bromocriptine QR
| G — ADD OR INTENSIFY
® j SU/GLN / AGi —} INSULIN
L " | SU/GLN Refer to Insulin Algorithm
proceed to Dual Therapy If not at goal v A . —
in 3 months
proceed to LEGEND
Triple Therapy .— If not at goal in
3 months proceed 7 Few adverse events and/or
to or intensify possible benefits

insulin therapy % !

* Order of medications represents a suggested hierarchy of usage;
length of line reflects strength of recommendation

Use with caution

COPYRIGHT © 2016 AACE MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE.



NICE NICE
Pathways Guidance

Improving health and social

care through evidence-
based guidance

Find NICE guidance

> Put guidance into > Find journals and
practice databases

Standards Evidence
and indicators services

Signin

h

Browse guidance by area:
> Conditions and diseases
Health protection
Lifestyle and wellbeing
Population groups

Service delivery, organisation and
staffing

Settings

> Market access > Get
support involved




NICE NICE Standards Evidence e
Pathways  Guidance and indicators services Signin

v

diabetes

BLhowing 782 resultsYor diabetes sort by relevance / date Share

a»

Type v+ Date

Diabetes (type 1 and type 2) in children and young people: diagnosis and management

Evidence-based recommendations on the diagnosis and management of type 1 and type 2 diabetes
in children and young people

Guidelines  Published August 2015

More~

Type 1 diabetes in adults: diagnosis and management




Type 2 diabetes in adults: management (N G28)

Evidence-based recommendations on the care and management of type 2 diabetes in adults

Guidelines  Published December 2015  Last updated July 2016

Introduction Patient-centred care More «
Key priorities for implementation 1 Recommendations

2 Research recommendations 3 Other information

4 The Guideline Development Update information

Group, Internal Clinical Guidelines
team and NICE project team, and
declarations of interests



Managing blood glucose NICE Pathway

\) \
5 13
Drug treatment Duodenal-jejunal bypass
3 - 9
Initial drug treatment with Initial drug treatment if
metformin metformin is contraindicated
or not tolerated

|}

' 10]
First intensification with First intensification if
metformin combination metformin is contraindicated
therapy or not tolerated

} 11
Second intensification with Second intensification if
metformin combination metformin is contraindicated
therapy or not tolerated

N

Insulin-based treatments

12




Managing blood glucose NICE Pathway

ﬂ Drug treatment
Recommendations in this pathway that cover DPP-4 igébitors, Re1l mimetics and
sulfonylureas refer to each of these groups of drugs &t a class level.

The NICE guideline ha
diabetes.

an algorithm forYlood glucose lowering therapy in adults with type 2



Are all DPP-4 inhibitors the same?

Sitagliptin Once dalily, renal
excretion

Vildagliptin Twice daily, renal
excretion, liver upset
described

Saxagliptin Once dalily, renal
excretion

Linagliptin Once daily, biliary
excretion

Alogliptin Once daily, renal

excretion

Dose reduction in CKD

Dose reduction in CKD, LFT
monitoring recommended

Dose reduction in CKD

No dose reduction in CKD

Dose reduction in CKD



Are all GLP-1 RAs the same?

a
Exenatide

Dilution with chemical adjuncts L% Covalent conjugation with large
such as zinc delays absorption * molecules such as albumin or IgG
from subcutaneous tissue K retards renal elimination

e.g. taspoglutide (e TG RYG ! e.g. albiglutide, dulaglutide

WA
a5

Attachment of fatty acid side chains _Coupling to biodegradable polymer microspheres confers
confers noncovalent albumin binding protracted release from the subcutaneous tissue
e.g. liraglutide e.g. exenatide-LAR




Are all GLP-1 RAs the same?

Drug Frequency of Prescribing considerations
injection

Exenatide Twice daily Both less effective than
Once weekly liragutide in reducing HbA1lc
Liraglutide Once daily Most effective in reducing
HbAlc & weight
Lixisenatide Once daily Less effective than twice

daily exenatide and
liraglutide in reducing HbA1c

Albiglutide Once weekly Less effective than liraglutide
in reducing HbA1c & weight

Dulaglutide Once weekly Less effective than liragutide
in reducing weight



N I CE National Institute for Algorithm for blood glucose lowering therapy in
Health and Care Excellence adults with type 2 diabetes

- Reinforce advice on diet, lifestyle and adherence to drug treatment.

- Agree an individualised HbA1lc target based on: the person’s needs and circumstances including preferences, comorbidities, risks from polypharmacy and tight blood glucose control and ability to achieve
longer-term risk-reduction benefits. Where appropriate, support the person to aim for the HbA1lc levels in the algorithm. Measure HbAlc levels at 3/6 monthly intervals, as appropriate. If the person achieves
an HbAlc target lower than target with no hypoglycaemia, encourage them to maintain it. Be aware that there are other possible reasons for a low HbA1lc level.

- Base choice of drug treatment on: effectiveness, safety (see MHRA guidance), tolerability, the person’s individual clinical circumstances, preferences and needs, available licensed indications or
combinations, and cost (if 2 drugs in the same class are appropriate, choose the option with the lowest acquisition cost).

- Do not routinely offer self-monitoring of blood glucose levels unless the person is on insulin, on oral medication that may increase their risk of hypoglycaemia while driving or operating machinery, is pregnant
or planning to become pregnant or if there is evidence of hypoglycaemic episodes.

If the person is symptomatically hyperglycaemic, consider insulin or an SU. Review treatment when blood glucose control has been achieved

Insulin-based treatment
- When starting insulin, use a structured programme
and continue metformin for people without

/ ADULT WITH TYPE 2 DIABETES WHO CAN TAKE VETFORVIN NMETFORMIN CONTRAINDICATED OR NOT contraindications or intolerance. Review the continued
If HhAC rises to 48 mmol/mol (6.5%) on lifestyle If standard-release TOLERATED need for other blood glucose lowering therapies'.
interventions: metformin is not If HbAc rises to 48 mmol/mol (6.5%) on - Offer NPH insulin once or twice daily according to
- Offer standard-release metformin —» tolerated, consider a lifestyle interventions: need.
- au;lnpgréot/he person to aim for an HbA1c level of 48 mmol/ m:ltfgirrzliﬁdmed—release . Consider one of _the follgwing“: - Consider starting both NPH and short-acting insulin
ol (6.5%) - a DPP-4i, pioglitazone® or an SU either separately or as pre-mixed (biphasic) human
¢ - ISUDEDOF the perT/on tlo( aim f;J'f' an HbAllc insulin (particularly if HbAlc is 75 mmol/mol (9.0%) or
If triple therapy is not evel of 48 mmol/mol (6.5%) for people on higher).
FIRST INTENSIFICATION . . . X
" . effective, not tolerated a DPP-4i or pioglitazone or53 mmol/mol - Consider, as an alternative to NPH insulin, usin
I HbAc rises to 58 mmol/mol (7.5%79: or contraindicated, (7.0%) for people on an SU . y °

insulin detemir or glargine? if the person: needs
assistance to inject insulin, lifestyle is restricted by
recurrent symptomatic hypoglycaemic episodes or

- Consider dual therapy with:
- metformin and a DPP-4i
- metformin and pioglitazone®

consider combination
therapy with metformin,
an SU and a GLP-1

- metformin and an SU mimetic® for adults with FARST INTENSIFICATION would otherwise need twice-daily NPH insulin in
Y T & S s g type 2 diabetes who: If HhAC rises to 58 mmol/mol (7.5%9: combination with oral blood glucose lowering drugs.
- Support the person to aim for an HbA1lc level of 53 mmol/ “have a BMI of 35 kg/rﬁz - Consider dual therapy® with: - Consider pre-mixed (biphasic) preparations that
mol (7.0%) or higher (adjust - a DPP-4i and pioglitazone® include short-acting insulin analogues, rather than
accordingly for people from - a DPP-4i and an SU pre-mixed (biphasic) preparations that include short-
|> black, Asian and other - pioglitazone® and an SU acting human insulin preparations, if: the person
SECOND INTENSIFICATION | minority ethnic groups) - Support the person to aim for an HbAlc prefers injecting insulin immediately before a meal,
If HA1C rises to 58 mmol/mol (7.5%9: | mﬁg?g{;iﬁ‘m‘éggﬁ:’ level of 53 mmol/mol (7.0%) hypoglycaemia is a problem orblood glucose levels
- Consider: | associated with obesity or rise markedly after meals.
- triple therapy with: | - have a BMI lower than 35 - Only offer a GLP-1 mimetic® in combination with

o metformin, a DPP-4i and an SU kg/m?, and for whom insulin with specialist care advice and ongoing

o metformin, pioglitazone® and an SU insulin therapy would have I_NTE\SFIOATKJI support from a consultant-led multidisciplinary team".
° - significant occupational If HAC rises to 58 nmol/mol (7.5%9): . . .
X d implications, or weight loss .c ider insulin-based treatment - Monitor people on insulin for the need to change the
- insulin-based treatment would benefit other onsi ! regimen
- Support the person to aim for an HbA1c level of 53 mmol/ significant obesity-related - Support the person to aim for an HbAlc ) _ _
mol (7.0%) ANt level of 53 mmol/mol (7.0%) § - AT CIT=rW v L2 T2 A W Al 2 A YA
. comorbidities v ke a7 EFETT IS F

Abbreviations: °P"“*Dipeptidyl peptidase-4 inhibitor, -F'Glucagon-like peptide-1, S-"?'Sodium—glucose cotransporter 2 inhibitors, *’Sulfonylurea. Recommendations that cover DPP-4 inhibitors, GLP 1 mimetics and sulfonylureas refer
to these groups of drugs at a class level.

a. When prescribing pioglitazone, exercise particular caution if the person is at high risk of the adverse effects of the drug. Pioglitazone is associated with an increased risk of heart failure, bladder cancer and bone fracture. Known risk
factors for these conditions, including increased age, should be carefully evaluated before treatment: see the manufacturers’ summaries of product characteristics for details. Medicines and Healthcare products Regulatory Agency
(MHRA) guidance (2011) advises that ‘prescribers should review the safety and efficacy of pioglitazone in individuals after 3—6 months of treatment to ensure that only patients who are deriving benefit continue to be treated’.

b. Treatment with combinations of drugs including sodium—glucose cotransporter 2 inhibitors may be appropriate for some people at first and second intensification; see NICE technology appraisal guidance 288, 315 and 336 on
dapagliflozin, canagliflozin and empagliflozin respectively. All three SGLT-2 inhibitors are recommended as options in dual therapy regimens with metformin under certain conditions. All three are also recommended as options in
combination with insulin. At the time of publication, only canaglifozin and empagliflozin are recommended as options in triple therapy regimens. The role of dapagliflozin in triple therapy will be reassessed by NICE in a partial update of
TA288. Serious and life-threatening cases of diabetic ketoacidosis have been reported in people taking SGLT-2 inhibitors (canagliflozin, dapagliflozin or empagliflozin) or shortly after stopping the SGLT-2 inhibitor. MHRA guidance
(2015) advises testing for raised ketones in people with symptoms of diabetic ketoacidosis, even if plasma glucose levels are near normal.

c. Only continue GLP-1 mimetic therapy if the person has a beneficial metabolic response (a reduction of HbAlc by at least 11 mmol/mol [1.0%] and a weight loss of at least 3% of initial body weight in 6 months).

d. Be aware that, if metformin is contraindicated or not tolerated, repaglinide is both clinically effective and cost effective in adults with type 2 diabetes. However, discuss with any person for whom repaglinide is being considered, that
there is no licensed non-metformin-based combination containing repaglinide that can be offered at first intensification.

e. Be aware that the drugs in dual therapy should be introduced in a stepwise manner, checking for tolerability and effectiveness of each drug.

f. MHRA guidance (2011) notes that cases of cardiac failure have been reported when pioglitazone was used in combination with insulin, especially in patients with risk factors for the development of cardiac failure. It advises that if the
combination is used, people should be observed for signs and symptoms of heart failure, weight gain, and oedema. Pioglitazone should be discontinued if any deterioration in cardiac status occurs.

g. The recommendations in this guideline also apply to any current and future biosimilar product(s) of insulin glargine that have an appropriate Marketing Authorisation that allows the use of the biosimilar(s) in the same indication.

h. A consultant-led multidisciplinary team may include a wide range of staff based in primary, secondary and community care.

‘Type 2 diabetes in adults: management’, NICE guideline NG28 (December 2015) © National Institute for Health and Care Excellence 2015. All rights reserved.



N I CE National Institute for Algorithm for blood glucose lowering therapy in
Health and Care Excellence adults with type 2 diabetes

- Reinforce advice on diet, lifestyle and adherence to drug treatment.

- Agree an individualised HbA1lc target based o

e person’s ngeds and circumstances including preferences, comorhjdities, risks from polypharmacy and tight blood glucose control and ability to achieve
longer-term risk-reduction benefits. Where app|
an HbAlc target lower than target with no hypd

W t horjg th, r tOslii M O, 1 © i N ri Me e 1 '\ at 3/6 monthly intervals, as appropriate. If the person achieves
ppiand ; ?nc u tﬁol Mmainfin it ard tigat gher; posible fi w HbA1lc level.
- Base choice of drug treatment on: effectivenesll, safe! ilarkefwtole! Mt r: ilidiv al ci S\ L, P nces and needs, available licensed indications or
combinations, and cost (if 2 drugs in the same class are appropriate, choose the option with the lowest acquisition cost).

- Do not routinely offer self-monitoring of blood glucose levels unless the person is on insulin, on oral medication that may increase their risk of hypoglycaemia while driving or operating machinery, is pregnant
or planning to become pregnant or if there is evidence of hypoglycaemic episodes.

P R e I R T [ Y (U gy
: If the person is symptomatically hyperglycaemic, consider insulin or an SU. Review treatment when blood glucose control has been achieved

- When starting insulin, use a structured programme

/ \ and continue metformin for people without
ADULT WITH TYPE 2 DIABETES WHO CAN TAKE VETFORVIN NMETFORNMIN CONTRAINDICATED OR NOT contraindications or intolerance. Review the continued
If HhAC rises to 48 mmol/mol (6.5%) on lifestyle If standard-release TOLERATED need for other blood glucose lowering therapies'.
interventions: metformin is not If HbAc rises to 48 mmol/mol (6.5%) on - Offer NPH insulin once or twice daily according to
- Offer standard-release metformin —» tolerated, consider a lifestyle interventions: need.
- iu?pgg;he person to aim for an HbA1c level of 48 mmol/ m:lﬁgﬁmﬁdmed—release . Consider one of _the follgwing“: - Consider starting both NPH and short-acting insulin
ol (6.5%) - a DPP-4i, pioglitazone® or an SU either separately or as pre-mixed (biphasic) human
¢ - ISUDEDOF the pefflon tlo( aim f;J'f' an HbAllc insulin (particularly if HbAlc is 75 mmol/mol (9.0%) or
If triple therapy is not evel of 48 mmol/mol (6.5%) for people on higher).
FARST INTENSIFICATION . P i -
- . effective, not tolerated a DPP-4i or pioglitazone or53 mmol/mol - Consider, as an alternative to NPH insulin, usin
I HbAc rises to 58 mmol/mol (7.5%79: or contraindicated, (7.0%) for people on an SU . y °

- Consider dual therapy with:
- metformin and a DPP-4i
- metformin and pioglitazone®

insulin detemir or glargine? if the person: needs
assistance to inject insulin, lifestyle is restricted by
recurrent symptomatic hypoglycaemic episodes or

consider combination
therapy with metformin,
an SU and a GLP-1

- metformin and an SU X e . FIRST INTENSIFICATI would otherwise need twice-daily NPH insulin in
_ > ?;L”;ezt“;iafgre{aei“&ig“h I HhA1C rises (7.5%9: combination with oral blood glucose lowering drugs.
- Support the person to afin f@rin el of 53 mmol/ “have a BMI of 35 kg/m? - Consider du he, @ P - Consider Jjre-mixed (biphasic) preparations that
mol (7.0%) y or higher (adjust - a DPP-4i andlpid include sHpriaQini n #nfo . Rther than
- 7 accordingly for people from - a DPP-4i a pre-mixedi(iphsic arnti thiit ificlude short-
L » black, Asian and other - pioglitazone® and an SU acting hurhah inSu re tidns, if* th@ person
SECOND INTENSIFICATION m'”O;"B;S';:L”'CSQL?]Z?OS)ical - Support the person to aim for an HbAlc prefers injecti_ng_ insulin immediately before a meal,
and sp: Py 9 hypoglycaemia is a problem or blood glucose levels

|
" | 9
If HbAC rises to 58 mmol/mol (7.5%): | | or other medical problems level of 53 mmol/mol (7.0%)
|
|

- Consider: associated with obesity or ' rise markedly after meals.
- triple therapy with: - have a BMI lower than 35 1 - Only offer a GLP-1 mimetic® in combination with
o metformin, a DPP-4i and an SU L kg/m?, and for whom H insulin with specialist care advice and ongoing
o metformin, pioglitazone® and an SU "'!SU!'f{" th?rapy WOtlgld hlave " a1 I_NTE\SFIOATKJI s H support from a consultant-led multidisciplinary team".
significant occupational HoA ises to 58 nmmol/mol (7. H R R R
° = i in'?pllcatlons or?/veight loss e s " 7.579 5 | - Monitor people on insulin for the need to change the
- insulin-based treatment ol bonatit othor - Consider insulin-based treatment ' regimen
i - Support the person to aim for an HbAlc .
- Support the person to aim for an HbA1c level of 53 mmol/ significant obesity-related Iev't:—:"'laof ok m?nol/mol (.0%) n _ _
\L mol (7.0%) comorbidities 4/ : v < a7 EFETT IS F

Abbreviations: °P"“*Dipeptidyl peptidase-4 inhibitor, -F'Glucagon-like peptide-1, S-"?'Sodium—glucose cotransporter 2 inhibitors, *’Sulfonylurea. Recommendations that cover DPP-4 inhibitors, GLP 1 mimetics and sulfonylureas refer
to these groups of drugs at a class level.

a. When prescribing pioglitazone, exercise particular caution if the person is at high risk of the adverse effects of the drug. Pioglitazone is associated with an increased risk of heart failure, bladder cancer and bone fracture. Known risk
factors for these conditions, including increased age, should be carefully evaluated before treatment: see the manufacturers’ summaries of product characteristics for details. Medicines and Healthcare products Regulatory Agency
(MHRA) guidance (2011) advises that ‘prescribers should review the safety and efficacy of pioglitazone in individuals after 3—6 months of treatment to ensure that only patients who are deriving benefit continue to be treated’.

b. Treatment with combinations of drugs including sodium—glucose cotransporter 2 inhibitors may be appropriate for some people at first and second intensification; see NICE technology appraisal guidance 288, 315 and 336 on
dapagliflozin, canagliflozin and empagliflozin respectively. All three SGLT-2 inhibitors are recommended as options in dual therapy regimens with metformin under certain conditions. All three are also recommended as options in

- <

combination with insulin. At the time of publication, only canaglifozin and empagliflozin are recommended as options in triple therapy regimens. The role of dapagliflozin in triple therapy will be reassessed by NICE in a partial update of
TA288. Serious and life-threatening cases of diabetic ketoacidosis havasimsgss fported in people taking SGLT-2 inhibitfirs jcanagliflozin, dagkgliflozin gr empagliflozin) or shortly after stopping the SGLT-2 inhibitor. MHRA guidance
(2015) advises testing for raised ketones in people with symptoms of diabfitic cidgrmy eve, Il C dlis fire nej U

c. Only continue GLP-1 mimetic therapy if the person has a beneficial met@bolilf refir A re: iorflof HbAl1c, pafit 11 @ Mgl [1 P weight loss of at least 3% of initial body weight in 6 months).

d. Be aware that, if metformin is contraindicated or not tolerated, repaglinife is potifl cligicg)ly efigctiye pn@coljt irfladult: tipe Jdifjbefes fHowever, discuss with any person for whom repaglinide is being considered, that
there is no licensed non-metformin-based combination containing repaglinide that can be offered at first intensification.

e. Be aware that the drugs in dual therapy should be introduced in a stepwise manner, checking for tolerability and effectiveness of each drug.

f. MHRA guidance (2011) notes that cases of cardiac failure have been reported when pioglitazone was used in combination with insulin, especially in patients with risk factors for the development of cardiac failure. It advises that if the
combination is used, people should be observed for signs and symptoms of heart failure, weight gain, and oedema. Pioglitazone should be discontinued if any deterioration in cardiac status occurs.

g. The recommendations in this guideline also apply to any current and future biosimilar product(s) of insulin glargine that have an appropriate Marketing Authorisation that allows the use of the biosimilar(s) in the same indication.
h. A consultant-led multidisciplinary team may include a wide range of staff based in primary, secondary and community care.

‘Type 2 diabetes in adults: management’, NICE guideline NG28 (December 2015) © National Institute for Health and Care Excellence 2015. All rights reserved.
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| “ Management of Hyperglycemia in T2DM, 2015

1. Patient-Centered Approach

“..providing care that is respectful of and responsive to
individual patient preferences, needs, and values -

ensuring that patient values guide all clinical

decisions.” .
® Gauge patient’s preferred level of involvement.

* Explore, where possible, therapeutic choices. Consider using
decision aids.

* Shared Decision Making — a collaborative process between
patient and clinician, using best available evidence and taking into
account the patient’s preferences and values

* Final decisions regarding lifestyle choices ultimately lie with the
patient.

Diabetes Care 2012;35:1364-1379; Diabetologia 2012;55:1577-1596



For the 90% who can take metformin

ADULT WITH TYPE 2 DIABETES WHO CAN TAKE VETFORMVIN

If HA1 c rises to 48 nmol/mol (6.5Y79 on lifestyle
interventions:

- Offer standard—-release metformin

- Support the person to aim for an HbAlc level of 48 mmol/

—p tolerated, consider a

mol (6.5%)
v

FIRST INTENSIFICATION
I HbA1c rises to 58 nmmol/mol (7.5%9):
- Consider dual therapy with:

- metformin and a DPP-4i

- metformin and pioglitazone?®

- metformin and an SU

- r I T

- Support the person to aim for an HbAlc level of 53 mmol/

mol (7.0%) |
v

SECOND INTENSIFICATION
HF HbA1c rises to 58 mmol/mol (7.5%0):
- Consider:
- triple therapy with:
o metformin, a DPP-4i and an SU
o metformin, pioglitazone®and an SU

- insulin-based treatment
- Support the person to aim for an HbAlc level of 53 mmol/
mol (7.0%)

If standard-release
metformin is not

trial of modified—-release
metformin

If triple therapy is not 3
- effective, not tolerated |
- or contraindicated, !
' consider combination
 therapy with metformin, |
~an SU and a GLP-1 3
- mimetic® for adults with |
. type 2 diabetes who: !
' - have a BMI of 35 kg/m? |
- or higher (adjust |
i accordingly for people from
» black, Asian and other !
" minority ethnic groups) !
. and specific psychological |
or other medical problems
| associated with obesity or
! - have a BMI lower than 35
" kg/m?, and for whom i
" insulin therapy would have |
significant occupational
- implications, or weight loss |
I would benefit other !
' significant obesity-related |
' comorbidities |
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Emerging Treatments and Technologies
ORIGIMNMAL ARTICLE

Effects of Exenatide (Exendin-4) on
Glycemic Control Over 30 Weeks in
Patients With Type 2 Diabetes Treated

With Metformin and a Sulfonylurea

Davie M. Kesparr, yun' Dexwis T Kiv, mp?
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OBJECTIVE — Thi stugly evaluated the ellects of exenatide, a novel incretin mimetic, in
hyperglvcemic patients with tyvpe 2 diaberes unable 1o achieve glyveemic comtral with metlormin

sullonyvlurea combination therapy

n most individuals with type 2 diabe-

tes, hyperglycemia results from a [ail

ure of B-cell insulin secretory capacity
to adeguately compensate lor insulin re-
sistance in peripheral tissues (1,2). Re-
sults from the UK. Prospective Diabetes
Stucly indicate that B-cell lallure is a pro-
gressive defect even in the setting of effec-
tive glucose-lowering therapy with diet,
met lormin. sullonvlureas. or insulin (3=



For the 10% who cannot take metformin

NMETFORIVIN CONTRAINDICATED OR NOT
TOLERATED

If HbA1c rises to 48 nmol/mol (6.5 on

lifestyle interventions:

- Consider one of the following®:
- a DPP-4i, pioglitazone® or an SU

- Support the person to aim for an HbAlc
level of 48 mmol/mol (6.5%) for people on
a DPP-4i or pioglitazone or 53 mmol/mol
(7.0%) for people on an SU

!

FIRST INTENSIFAICATION
If HbA1c rises to 58 nmmol/mol (7.5%9):
- Consider dual therapy® with:
- a DPP-4i and pioglitazone?®
- a DPP-4i and an SU
- pioglitazone® and an SU
- Support the person to aim for an HbAlc
level of 53 mmol/mol (7.0%)
SECOND INTENSIFAICATION
If HbA1c rises to 58 nmol/mol (7.5%0):
- Consider insulin-based treatment

- Support the person to aim for an HbAlc
level of 53 mmol/mol (7.0%)




For the 10% who cannot take metformin

NMETFORIVIN CONTRAINDICATED OR NOT
TOLERATED

If HbA1c rises to 48 nmol/mol (6.5 on

lifestyle interventions:

- Consider one of the following®:
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FIRST INTENSIFICATION
If HbA1c rises to 58 nmmol/mol (7.5%9):
- Consider dual therapy® with:
- a DPP-4i and pioglitazone?®
- a DPP-4i and an SU
- pioglitazone® and an SU
- Support the person to aim for an HbAlc
level of 53 mmol/mol (7.0%)

|

SECOND INTENSIFAICATION

If HbA1c rises to 58 nmol/mol (7.5%0):

- Consider insulin-based treatment

- Support the person to aim for an HbAlc
level of 53 mmol/mol (7.0%)

Which?

What about
an SGLT217?

What about a
GLP-1 RA?



Insulin-based treatment

- When starting insulin, use a structured programme
and continue metformin for people without
contraindications or intolerance. Review the continued
need for other blood glucose lowering therapies'.

- Offer NPH insulin once or twice daily according to
need.

- Consider starting both NPH and short-acting insulin
either separately or as pre-mixed (biphasic) human
insulin (particularly if HbAlc is 75 mmol/mol (9.0%) or
higher).

- Consider, as an alternative to NPH insulin, using
insulin detemir or glargine? if the person: needs
assistance to inject insulin, lifestyle is restricted by
recurrent symptomatic hypoglycaemic episodes or
would otherwise need twice-daily NPH insulin in
combination with oral blood glucose lowering drugs.

- Consider pre-mixed (biphasic) preparations that
include short-acting insulin analogues, rather than
pre-mixed (biphasic) preparations that include short-
acting human insulin preparations, if: the person
prefers injecting insulin immediately before a meal,
hypoglycaemia is a problem or blood glucose levels
rise markedly after meals.

- Only offer a GLP-1 mimetic® in combination with
insulin with specialist care advice and ongoing
support from a consultant-led multidisciplinary team".

- Monitor people on insulin for the need to change the
regimen.




Insulin-based treatment

- When starting insulin, use a structured programme
and continue metformin for people without
contraindications or intolerance. Review the continued
need for other blood glucose lowering therapies'.

- Offer NPH insulin once or twice daily according to
need.

- Consider starting both NPH and short-acting insulin
either separately or as pre-mixed (biphasic) human
insulin (particularly if HbAlc is 75 mmol/mol (9.0%) or
higher).

- Consider, as an alternative to NPH insulin, using
insulin detemir or glargine? if the person: needs
assistance to inject insulin, lifestyle is restricted by
recurrent symptomatic hypoglycaemic episodes or
would otherwise need twice-daily NPH insulin in
combination with oral blood glucose lowering drugs.

- Consider pre-mixed (biphasic) preparations that
include short-acting insulin analogues, rather than
pre-mixed (biphasic) preparations that include short-
acting human insulin preparations, if: the person
prefers injecting insulin immediately before a meal,
hypoglycaemia is a problem or blood glucose levels
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- Only offer a GLP-1 mimetic® in combination with
insulin with specialist care advice and ongoing
support from a consultant-led multidisciplinary team".

- Monitor people on insulin for the need to change the
regimen.




The small print

Abbreviations: °"P#Dipeptidyl peptidase-4 inhibitor, -"Glucagon-like peptide-1, ¢-"?'Sodium—glucose cotransporter 2 inhibitors, S’Sulfonylurea. Recommendations that cover DPP-4 inhibitors, GLP 1 mimetics and sulfonylureas refer

to these groups of drugs at a class level.

a. When prescribing pioglitazone, exercise particular caution if the person is at high risk of the adverse effects of the drug. Pioglitazone is associated with an increased risk of heart failure, bladder cancer and bone fracture. Known risk
factors for these conditions, including increased age, should be carefully evaluated before treatment: see the manufacturers’ summaries of product characteristics for details. Medicines and Healthcare products Regulatory Agency
(MHRA) guidance (2011) advises that ‘prescribers should review the safety and efficacy of pioglitazone in individuals after 3—6 months of treatment to ensure that only patients who are deriving benefit continue to be treated’.

b. Treatment with combinations of drugs including sodium—glucose cotransporter 2 inhibitors may be appropriate for some people at first and second intensification; see NICE technology appraisal guidance 288, 315 and 336 on
dapagliflozin, canagliflozin and empagliflozin respectively. All three SGLT-2 inhibitors are recommended as options in dual therapy regimens with metformin under certain conditions. All three are also recommended as options in
combination with insulin. At the time of publication, only canaglifozin and empagliflozin are recommended as options in triple therapy regimens. The role of dapagliflozin in triple therapy will be reassessed by NICE in a partial update of
TA288. Serious and life-threatening cases of diabetic ketoacidosis have been reported in people taking SGLT-2 inhibitors (canagliflozin, dapagliflozin or empagliflozin) or shortly after stopping the SGLT-2 inhibitor. MHRA guidance
(2015) advises testing for raised ketones in people with symptoms of diabetic ketoacidosis, even if plasma glucose levels are near normal.

c. Only continue GLP-1 mimetic therapy if the person has a beneficial metabolic response (a reduction of HbAlc by at least 11 mmol/mol [1.0%] and a weight loss of at least 3% of initial body weight in 6 months).

d. Be aware that, if metformin is contraindicated or not tolerated, repaglinide is both clinically effective and cost effective in adults with type 2 diabetes. However, discuss with any person for whom repaglinide is being considered, that
there is no licensed non-metformin-based combination containing repaglinide that can be offered at first intensification.

e. Be aware that the drugs in dual therapy should be introduced in a stepwise manner, checking for tolerability and effectiveness of each drug.

f. MHRA guidance (2011) notes that cases of cardiac failure have been reported when pioglitazone was used in combination with insulin, especially in patients with risk factors for the development of cardiac failure. It advises that if the
combination is used, people should be observed for signs and symptoms of heart failure, weight gain, and oedema. Pioglitazone should be discontinued if any deterioration in cardiac status occurs.

g. The recommendations in this guideline also apply to any current and future biosimilar product(s) of insulin glargine that have an appropriate Marketing Authorisation that allows the use of the biosimilar(s) in the same indication.

h. A consultant-led multidisciplinary team may include a wide range of staff based in primary, secondary and community care.




The small print c

e “Only continue GLP-1 mimetic therapy If the
person has a beneficial metabolic response (a
reduction of HbAlc by at least 11 mmol/mol
(1%) and a weight loss of at least 3% of initial
body weight in 6 months”

» S0 what about the results of the ABCD audits?



The small print d

 “Be aware that, if metformin is contraindicated
or not tolerated, repaglinide is both clinically
effective and cost effective in adults with type 2
diabetes. However, discuss with any person for
whom repaglinide Is being considered that there
IS no licensed non-metformin-based
combination containing repaglinide that can be
offered at first intensification ”



The small print h

« “A consultant-led multidisciplinary team may
Include a wide range of staff based in primary,
secondary and community care”



Problems with the algorithm and
guideline

Too much text and not enough graphics
No clarity about different drug classes
SGLT2 inhibitors not fully covered

Positioning of GLP-1 RAs late plus GLP-1RAs
are described at “class level”

No acknowledgment of cardiovascular
outcomes results with empagliflozin and
liraglutide
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Appendix B Scope for update

4.3.2 Areas from the original guidelines that will be updated by an evidence review

1. Pharmacological management of blood glucose levels. The following blood glucose-
lowering therapies will be examined as part of treatment strategies involving
monotherapy, dual therapy and triple therapy ?:

e DPP-4 inhibitors:
o sitagliptin, vildagliptin, linagliptin and saxagliptin

¢ glucagon-like peptide-1 (GLP-1) receptor agonists:
o exenatide (conventional formula and prolonged release), lixisenatide and liraglutide

¢ thiazolidinediones (peroxisome proliferator-activated receptor gamma [PPAR-y] agonists):
o pioglitazone

e sulfonylureas
e metformin

e insulin

e acarbose

e meglitinides.



Appendix B Scope for update

4.3.4 Areas from the original guidelines that will not be updated by an evidence
review

1. Patient education (including structured education).

2. Dietary advice.

3. Management of depression.

4. Screening for diabetic retinopathy.

5. Pharmacological management of blood glucose levels:

e sodium glucose cotransporter 2 (SGLT-2) inhibitors. It is intended that these drugs will be
covered by NICE technology appraisals guidance. The clinical guideline intends to use
these drugs as comparators but will not make new recommendations on their use

e rosiglitazone (original recommendations removed following European Medicines Agency
[EMA] safety warning, September 2010)

e alogliptin (full license not anticipated to be in time for inclusion within the guideline)
6. Blood pressure control (including target values and pharmacological management).



Research recommendations

2.4 Long-term outcomes associated with blood glucose lowering
agents

In adults with type 2 diabetes, what are the long-term effects of blood glucose lowering
therapies such as dipeptidyl peptidase-4 (DPP-4) inhibitors, sodium-glucose cotransporter-2
(SGLT-2) inhibitors and meglitinides?

Why this is important

at least 5 years) ¢f blood
glucose lowering therapies, particularly newer agents in terms Ohafficac.#d adverse events

There is limited evidence in relation to the long-term effects

(for example, cardiovascular outcomes). Randomised controlled trials and prospective
longitudinal studies are needed to better understand the long-term efficacy and safety issues
surrounding these medicines.



What next for NICE and T2DM?

December 2015: This guidance updates and replaces NICE guideline CG87 (published May
2009). It also updates and replaces NICE technology appraisal guidance 203 and NICE
technology appraisal guidance 248.

It has not been possible to update all recommendations in this update of the guideline. Areas
for review and update were identified and prioritised through the scoping process and
stakeholder feedback. Areas that have not been reviewed in this update may be addressed in
2 years' time when NICE next considers updating this guideline. NICE is currently
considering setting up a standing update committee for diabetes, which would enable more
rapid update of discrete areas of the diabetes guidelines, as and when new and relevant
evidence is published.



What next for NICE and T2DM?

Type 2 diabetes management. Standing committee C update
In development [GID-NG10023] Expected publication date: TBC Register as a stakeholder

Project information Project documents

This guidance will partially update the following:
e NG28(NG28)

Status In progress

Developed As CG

Project Team

Developer NICE Clinical Guideline Updates Team

Email enquiries

If you have any queries please email diabetesmanSCupdate@nice.org.uk
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This house believes that the
current NICE qguidelines are out
of date, lack patient focus, and
are not fit for purpose

Prof Miles Fisher,
Glasgow Royal Infirmary
miles.fisher@ggc.scot.nhs.uk



